Mitochondrial toxicity of antiepileptic drugs and their tolerability in mitochondrial disorders.
Epilepsy is a frequent CNS manifestation of mitochondrial disorders (MIDs). At present, patients with MID-related epilepsy are largely treated in the same way as any other epilepsy sufferer. The problem with this approach is that some antiepileptic drugs (AEDs) are mitochondrial toxic and care is, therefore, needed when administering these AEDs to patients with MIDs. This review summarizes and discusses the mitochondrial toxicity, tolerability and beneficial effects of AED in patients with MIDs. The literature for this article was retrieved through PubMed using the search terms: 'mitochondrial disorder', 'mitochondriopathy', 'mitochondrial', 'cytopathy', 'metabolic disease', 'epilepsy', 'seizures' and various AEDs alone or in combination. Mitochondrial-toxic AEDs may trigger or worsen an MID or may be even fatal in single cases. The AED with the most well-known mitochondrial toxicity is valproic acid (VPA), which has been known to exhibit a deleterious effect in patients with POLG1 mutations and patients with myoclonic epilepsy with ragged red fibers syndrome and VPA should only be applied in MIDs in case of a drug-resistant status epilepticus. AEDs other than VPA, which may affect the mitochondrial metabolism, include phenobarbital, carbamazepine, phenytoin, oxcarbazepine, ethosuximide, zonisamide, topiramate, gabapentin and vigabatrin. AEDs which interfere with mitochondrial function should be avoided whenever justifiable to the patient's well-being. Collateral beneficial effects of AEDs should also influence their choice in MIDs.